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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

* NATIONAL PROGRAM OF INSPECTION OF DAMS 0

Name of Dam: SHUTTLE MEADOW RESERVOIR DAM
Inventory Number: CT00162
State Located: CONNECTICUT
County Located: HARTFORD
Town Located: NEW BRITAIN-SOUTHINGTON
Stream: WILLOW BROOK
Owner: NEW BRITAIN WATER COMPANY
Date of Inspection: DECEMBER 6, 1978
Inspection Team: PETER M. HEYNEN

CALVIN R. GOLDSMITH
GONZALO CASTRO
THOMAS 0. KELLER
HAROLD OLSEN

The 560+.foot long dam consists of an approximately 38
foot high i-arth embankment and concrete coping with a
concrete corewall along the axis of the dam. The total
height from the corewall foundation to the top of the
concrete coping is 51.3 feet. Upstream and downstreamft slopes are inclined to 2 horizontal to 1 vertical and 1.8
horizontal to 1 vertical, respectively. A concrete and
brick gatehouse in the reservoir serves as an intake
structure for a 30 inch cast iron supply main which runs
under the dam to a downstream pump station. There is also
said to be a 24 inch cast iron supply main under the dam,
which was abandoned after the 30 inch main was put into 0
service in 1893. -The spillway is actually a concrete weir
in a relatively flat, 7.5 foot deep, vertical-sided stone
masonry channel. However, there are 4 foot high wooden
stoplogs presently acting as a weir in the channel. There
are two permanent diversions into the reservoir in the form
of canals constructed in old streambeds. The east diversion
passes near the right end of the dam and inlets to the
reservoir upstream of the dam. The west diversion inlets at
the left end of the dam.

Based upon the visual inspection at the site and past
performance, the dam is judged to be in good condition. No
evidence of instability of the embankment or appurtenant
structures was observed. There are areas requiring
attention.

i
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Based upon the size (Intermediate) and hazard classifi-
* cation (High) of the dam in accordance with Corps of

Engineers Guidelines, the test flood will be equivalent to
the Probable Maximum Flood (PMF), plus a portion of the
runoff from each of the diversion areas equivalent to the
capacity of each diversion canal. Peak inflow to the
reservoir is 4300 cfs; peak outflow (Test Flood) is 1400 cfs
with the dam overtopped 0.6 feet. The spillway capacity
with the stoplogs in place, based upon our hydraulics
computations, is 670 cfs, which is equivalent to 48 percent
of the routed Test Flood Outflow..

It is recommended that the owner remove the stoplogs
- immediately upon receipt of this report. It is also

recommended that further studies be undertaken to perform a
more refined hydraulic/hydrologic study to determine the
best way to increase the ability of the spillway to pass a
greater percentage of the Test Flood.

Further studies should be conducted by the owner p
pertaining to the seepage at the toe of the dam, the matter
of possibly widening the top of the embankment, the
hydraulic configuration of the inlet canals as they relate
to the safety of the dam, and an evaluation of the outlet
piping system, particularly the condition of the abandoned

* 24 inch cast iron supply main. S

The recommendations and remedial measures above, and as
described further in Section 7, should be instituted within
1 year of the owner's receipt of this report.

~ Qi r M. eyne ,PE
+ o Project Manage Cahn

, Engineers, Inc.

OJ~n. 1Ie 7

enior Vice President 0k ',L ,ahn Engineers, Inc.

I S
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This Phase I Inspection Report on Shuttle Meadow Reservoir
has been reviewed by the undersigned Review Board members.
In our opinion, the reported findings, conclusions, and
recommendations are consistent with the Recommended
Guidelines for Safet Inspection of Dams, and with goo

Iengineering j'' ent and practice, l -ids hereby submitted
for approval.

CHARLES G. TIERSCH, Chairman 0
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
12 Recommended Guidelines for Safety Inspection of Dams, for I S

Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expee lously those dams which may pose hazards to
human life or )roperty. The assessment of the general
condition of the dam is based upon available data and visual 3 S
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope
of a Phase I Investigation; however, the investigation is

-intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, •
removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam S
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition of
the dam would necessarily represent the condition of the dam
at some point in the future. Only through continued care

- and inspection can there be any chance that unsafe I 0
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
there of. Because of the magnitude and rarity of such a
storm event, a finding that a spillway will not pass the
test flood should not be interpreted as neccessarily posing
a highly inadequate condition. The test flood provides a
measure of relative spillway capacity and serves as an aid
in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.

iv
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PHASE I INSPECTION REPORT

SHUTTLE MEADOW RESERVOIR DAM

SECTION I

PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, S
authorizedthe secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New S
England Division to inspect and report on selected dams in
the State of Connecticut. Authorization and notice to
proceed were issued to Cahn Engineers, Inc, under a letter
of November 28, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW 33-79-3-0014 has been assigned
by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

(1) Perform technical inspection and evaluation of non-
federal dams to identify conditions requiring
correction in a timely manner by non-federal
interest.

(2) Encourage and prepare the States to quickly
initiate effective dam inspection programs for non-
federal dams. P 0

(3) To update, verify and complete the National
Inventory of Dams.

c. Scope of Inspection Program - The scope of this
Phase I inspection report includes:

(1) Gathering, reviewing and presenting all available
data as can be obtained from the owners, previous
owners, the state and other associated parties.

£ (2) A field inspection of the facility detailing the P
visual condition of the dam, embankments and
appurtenant structures.

I 0
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(3) Computations concerning the hydraulics and
hydrology of the facility and its relationship to
the calculated flood through the existing spillway.

(4) An assessment of the condition of the facility and
corrective measures required.

It should be noted that this report does not pass
judgement on the safety or stability of the dam other than
on a visual basis. The inspection is to identify those
features on the dam which need corrective action and/or
further study.

1.2 Description of Project

a. Location - The dam is located on Willow Brook in a
rural area of the towns of New Britain and Southington,
County of Hartford, State of Connecticut. The dam is shown
on the New Britain U.S.G.S. Quadrangle Map having
coordinates latitude N 41038.7 ' and longitude W 72P49.2'.

b. Description of Dam and Appurtenances - The dam is
an earth fill dam approximately 560+ feet long, the top of
which is approximately 38 feet above the bed of Willow
Brook. A concrete corewall 46.5 feet high is aligned along
the axis of the dam and rises to approximately 4 feet below
the 8 foot wide earth crest of the dam. A concrete coping
wall 2 feet wide at the top, was built along the upstream
edge of and 6 inches higher than the crest of the dam for the
purpose of dissapating the force of wind-driven waves
washing up against the upstream face and crest of the dam.
The upstream slope of the dam, on an inclination of 2.0
horizontal to 1 vertical, is protected against erosion, from
the coping wall down to the floor of the reservoir, by hand-
placed riprap overlying a layer of broken stone. The
downstream slope, at an inclination of 1.8 horizontal to 1
vertical, is covered with a heavy growth of grass. An earth
berm, also grassed, runs along the toe of the slope. The
bottom of the reservoir in the area of the gatehouse has
been protected in a manner similar to the upstream slope to
minimize turbidity of the water at the low level intake.
The gatehouse, a brick and concrete structure in the
reservoir itself, houses the intake to the 30 inch low level
cast iron outlet pipe which feeds the pump station and the
treatment plant, both downstream of the dam. The three
intake ports to the gatehouse are controlled by heavy sluice
gates located within the substructure of the gatehouse. A
24 inch cast iron pipe running from the previous gatehouse
under the dam, was abandoned after the new gatehouse and
outlet were constructed in 1893. There are valves and a
system of interconnected pipes underground near the
downstream toe of the dam which are accessible by means of a
series of manholes and buried cylindrical brick structures.

2
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There are two permanent diversions to the reservoir. One,
at the left end of the dam, flows under the roadway which
runs along the left side of the dam, and into the reservoir.
There is a sidechannel off the diversion just upstream of
the dam designed to divert water directly to Willow Brook
without entering the reservoir. Another diversion at the
right end of the dam has provisions for a cutoff and a gate
to divert water into the spillway channel just before the
concrete spillway sill. The spillway is actually a 7.5 foot
high vertical sided masonry channel with 4 foot high
stoplogs atop a series of concrete steps approximately at
the mid point along the channel. At the end of the stone
channel the water passes over a concrete sill to the hand-
placed stone-lined channel which flows into Willow Brook.

c. Size Classification - INTERMEDIATE - The dam
impounds approximately 5100 acre-feet of water at the top of
dam elevation. According to the Recommended Guidelines, a
dam with storage of between 1000 and 50,000 acre-feet of
water is classified as being an intermediate size dam.

d. Hazard Classification - HIGH - Suburban develop-
ments of the City of New Britain, including the Lincoln
School and Slade Junior High School, are located downstream
on or near Willow Brook beginning approximately 1 mile from
the dam.

e. Ownership - The New Britain Water Company
The City of New Britain
1000 Shuttlemeadow Avenue
New Britain, Connecticut
Mr. John McManus (203) 224-2491

f. Operator - Mr. John McManus (203) 224-2491

g. Purpose of Dam - Public Water supply.

h. Design and Construction History - The following
information is believed to be accurate based on the plans
and correspondence available.

A dam and gatehouse were built in 1857 to provide New
Britain with a public water supply. In 1884, a canal was
constructed at the east (right) end of the dam to divert
water from the 0.7 square mile Panther Swamp watershed into
the reservoir. In 1890, it was recognized that the
reservoir was not going to provide an adequate water supply
in the future for the rapidly growing City of New Britain,
and construction of a new dam was authorized. The existing
gatehouse and supply main were abandoned and the dam was
completely removed. The present dam was constructed just
downstream of the earlier dam with the present gatehouse and

3
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supply main built as shown on the Shuttle Meadow Dam Plan
sheet in Appendix Section B. Also constructed at this time
was the west canal at the left end of the dam. The dam,
canal and gatehouse were done by contract with the Troy
Public Works Company of Troy, New York as designed and
supervised by Percy M. Blake.

In 1912, the dam was raised 4 feet and the concrete
coping wall was added. The concrete corewall was also
raised 4 feet. At some time around the 1912 raising, the
original gatehouse built in 1857 was removed.

The Connecticut Board of Civil Engineers, in a letter
dated December 19, 1938, ordered the City of New Britain
Board of Water Commissioners to among other things, increase
the spillway capacity, widen the top of the dam from 9 to 20
feet, and remove all trees and saplings from the diversion
canal embankments. The top of the dam was ordered widened 0 0
to avoid future sloughing similar to that which occurred
during the 1938 hurricane when spray from waves and wind
washed over the dam onto the downstream slope. No record of
these repairs or alterations was located.

i. Normal Operational Procedures - The 30 inch low 0 •
level supply main from the gatehouse remains open supplying
water to the pump station. In the infrequent event that the
pump station is completely shut down, the supply main would
be closed at the pump station leaving the intakes to the
entrance of the main in the gatehouse open. The buried
valves to the low level outlets, near the toe of the dam have o 0
not been utilized for as long as the water company engineer
can remember. The four foot high stoplogs in the spillway
channel usually remain in place, sometimes raised another 8
inches to provide increased storage for the reservoir.

1.3 Pertinent Data 0

a. Drainage Area - 2.94 square miles including the east
and west canal diversions. Terrain is rolling and largely
undeveloped.

b. Discharge at Damsite - Discharge from the reservoir S S
is from a 30 inch cast iron supply main and from the spillway
channel.

1. Outlet works (conduit) size: 30 inches

2. Invert El.: N/A 5 5

3. Maximum known flood
at damsite: N/A

4
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4. Ungated spillway capacity 0 0

@ top of dam: 670 cfs @
el. 380+

5. Ungated spillway capacity
@ Test Flood Elevation: N/A

6. Gated spillway capacity at
normal pool el.: N/A

7. Gated spillway capacity @
test flood el.: N/A

8. Total spillway capacity
@ test flood el.: N/A

9. Total project discharge @
test flood el.: 1400 cfs

c. Elevation (ft. above MSL)

1. Streambed at centerline
of dam: 342.5 (approx.)

2. Maximum tailwater: N/A

3. West (left) diversion
canal inlet: 372.5+

4. East (right) diversion
canal inlet: 372.5+

5. Recreation pool: N/A

6. Full flood control pool: 380.4

7. Spillway crest (gated): 374.4

8. Design surcharge (Original Design): N/A

9. Top Dam: 380.4

10. Top of diversion canal embankments: 380

I]. Test flood design surcharge: N/A

d. Reservoir
1. Length of maximum pool: 6000+ ft.

2. Length of normal pool: 6000+ ft.

5 0 0
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3. Length of flood control pool: N/A

e. Storage

1. Recreation pool: N/A _

2. Flood control pool: 5100 ac.-ft.

3. Spillway crest pool
(Top of Stoplogs): 4300 ac.-ft.

4. Test flood pool: N/A 0 0

f. Reservoir Surface

1. Top dam: 230 ac.

2. Test flood pool: N/A

3. Flood-control pool: N/A

4. Recreation pool: N/A

5. Spillway crest: 183 ac. (See *
Appendix Section
D-11)

g. Dam

1. Type: Earthfill with *
concrete corewall

2. Length: 560 ft.

3. Height: Structural=51.3
ft.; 38 ft. above - *
original meadow
level.

4. Top Width: 10 ft.

5. Side Slopes: 2H to lV upstream *
1.8H to IV down-
stream

6. zoning: N/A

7. Impervious Core: Hand mixed and *
placed concrete
corewall

8. Cutoff: N/A

9. Grout curtain: N/A 0

6
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10. Other: Concrete coping
wall at upstream
crest of dam

h. Diversion and Regulating Tunnel 0 0

1. Type: 2 diversion canals

2. Length: N/A

3. Closure: N/A 0

4. Access: To right and left
of dam

5. Regulating Facilities: Gates to channel by- -

passing reservoir

i. Spillway

1. Type: Stone masonry
channel with
concrete sill

2. Length of weir: 18 ft.
(across channel)

3. Crest el. (stoplogs): 374.4

4. Gates: 4 foot high wooden
stoplogs

5. U/S Channel: Shallow 20 ft. wide
approach channel

6. D/S Channel: Shallow discharge
channel

7. General: N/A

j. Regulating Outlets

1. Invert: N/A

2. Size: 30 inch diameter

3. Description: Cast iron pipe.
Supply main from
reservoir.

7
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4. Control Mechanism: Gate to intake
structure. Valve at
downstream toe of
dam embankment.

5. Other: Abandoned 24 inch 0
cast iron supply
main.

L8
* •0
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SECTION 2: ENGINEERING DATA

2.1 Design

a. Available Data - The available data consists of
drawings by the City of New Britain, and correspondence by S S

Percy M. Blake, the Connecticut Board of Civil Engineers,
Edward W. Bush and Clarence M. Blair both members of the
Connecticut Board of Civil Engineers, William E. Tyler of
the City of New Britain, Arthur L. Shaw of Metcalf and Eddy,
J. J. Curry, B.L. Bigwood of the Water Resources Division of
U.S. Geologic Survey, B. H. Palmer of Chandler and Palmer, 0 0

George W. Wood of the City of New Britain, and an article
which appeared in the New Britain section of the Hartford
Courant in December 1978.

b. Design Features - The data and correspondence
indicate the design features stated previously in this S S

report.

c. Design Data - There were no engineering values,
assumptions, test results, or calculations available for the
original construction or the 1912 raising, other than
information on watershed areas feeding the reservoir. S S

2.2 Construction

a. Available Data - As built drawings were not
available for the dam, nor were any actual construction
records.

b. Construction Considerations - No information was
available.

2.3 Operations

Lake level readings are taken daily. The dam spillway
capacity has not been exceeded to our knowledge.

2.4 Evaluation

a. Availability - Existing data was provided by the 0 0
State of Connecticut and the owner. The owner also made the
dam available for our visual inspection.

b. Adequacy - The limited amount of detailed
engineering data available was generally inadequate to
perform an in-depth assessment of the dam, therefore, the S S

final assessment of this dam must be based primarily on
visual inspection, performance history, and hydraulic
computations of spillway capacity based upon approximate
hydrologic judgements.

9



c. Validity -A comparison of record data and visual
observations reveals no observable significant
discrepencles in the record data.

100
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The general condition of the dam is good.
Inspection did reveal some areas requiring attention. The e
reservoir water level was at elevation 361.2, 19.7 feet
below the top of the coping wall, at the time of our
inspection.

b. Dam:

Crest - The crest is grass covered and has a
concrete coping wall along the upstream edge as shown in
Photo 1. No misalignment of the crest was observed as
judged by the coping wall. Small depressions (probably tire
tracks) on the crest due to trespassing vehicles were
observed. Spalling of the concrete coping wall has occurred e
as can be seen in Photo 2.

Upstream Slope - The upstream slope is covered with
hand placed riprap and is generally in very good condition
as shown in Photo 1. There are two small areas near the left
abutment and near the top of the slope where riprap is
missing.

Downstream Slope - A view of the downstream slope
in Photo 7 shows it to be covered with a heavy growth of
grass, as is the berm along the toe of the slope also seen in
Photo 7. A gentle hump was observed in the berm near the 0 0
center of the dam. Several small areas of minor erosion a
few inches deep were observed beneath the grass on the
slope. Minor trespassing on the downstream slope was
observed.

Two wet zones were observed near the two ends of 0 S

the dam immediately downstream of the berm as shown on the
dam plan sheet in Appendix Section B. The zone near the left
abutment was approximately 35 feet by 25 feet in area. The
zone near the right abutment was approximately 45 feet by 25
feet in area and can be seen in Photos 7 and 8.

A standpipe observation well with an inside
diameter of 2.5 inches was found in the wet zone at the right
end of the dam (Photo 9). Clear water was observed flowing
from the pipe at a rate of 0.04 gallons per minute as
measured by timing the rise of water in the pipe after
removing a few inches of water. A sounding of the pipe S
indicated it had a depth of 21 feet from the ground surface,
which is the same depth given in a letter dated August 15,
1963. In that letter, a description of a small amount of
clear water coming from the well seems to indicate no
significant siltation of the well has occurred since 1963.

11
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Stones were observed at the intersection of the
downstream toe of the berm and the left abutment as shown in
Photo 10. It is not known whether the observed stones are
part of a toe drain. Also near the intersection of the
downstream toe and the left abutment there is a vertical 24
inch diameter steel pipe sticking up about up about 1 foot
above the ground surface and filled with soil to within a
few feet from the top. The purpose of this pipe is not
known.

* 0
There is a possible rock outcrop or boulder

downstream of the downstream toe of the embankment.
Approximately 5 square feet of the rock was visible.

Spillway - The walls of the spillway approach
channel and discharge channel are of stone masonry con-
struction and are in good condition (Photos 5 and 6). There
are a few stones and some mortar dislodged from the face of
the walls. Several large pieces of cut stone are resting on
the channel floor. They are designed possibly to dissapate
the effects of water striking the channel walls. The stone
blocks are extraneous to the spillway, i.e., they were not *
dislodged from or originally part of the spillway or
channel, and hence do not present a problem, other than
impeding flow in the spillway channel. The floor of the
channels are of stone with some grass growing through. The
wooden stoplogs in the spillway channel appear very sound
and in good condition. *

c. Appurtenant Structures - There are several cracks
in a concrete wall suporting the roadway passing over the
left diversion canal inlet to the reservoir. The most
severe cracking is to the right of the canal inlet as shown
in Photos 3 and 4. The cracks have offset varying amounts, *
the largest amount being about 1.2 inches. The roadway
pavement adjacent to the cracked area is in good condition.

The diversion canals at each end of the dam appear
to be in good condition. In the case of the left canal,
provisions have been made for the installation of a stoplog -0
gate in the canal to divert water into Willow Brook
downstream of the dam, thus bypassing the reservoir;
however, no stoplog gate was in evidence and the gate to the
sidechannel diversion from the main diversion appeared
undersized. For the right canal, provisions for a stoplog
gate are also provided, though no gate is in evidence. The 0
sidechannel from this canal flows to the spillway channel
downstream of the spillway stoplogs by means of a low
barrier and gate which only constrict the bottom 2 feet of
the sidechannel.
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The buried valves to the low level outlet pipes
near the downstream toe of the dam were not operated for
inspection. Mr. John McManus reported that the valves are

not used now and have not been used in the 10 years he has
been with the New Britain Water Company.

d. Reservoir Area - The reservoir area is bordered on
the west and partially on the southeast by roadways. The

area surrounding the reservoir is wooded, except at the very
south end, and largely undeveloped. The two diversions
feeding the reservoir are also in wooded, largely
undeveloped areas.

e. Downstream Channel - The spillway discharge channel
and the left diversion canal sidechannel join together
downstream of the center of the dam and pass between two 8 to
10 foot high, narrowly separated stone walls which support a
narrow bridge. From there, the channel becomes the p

streambed of Willow Brook.

3.2 Evaluation

Based upon the visual inspection, it was possible to
assess the dam as being generally in good condition. The 0
following features which could influence the future
condition and/or stability of the dam were identified.

1. Wet areas at the downstream toe of the dam should
be monitored periodically for increased seepage.
The water flow from the observation well should
also be monitored.

2. Cracking of the concrete wall supporting the
roadway should be repaired. The displacement
should be monitored periodically for any worsening
of the condition.

3. The small amount of stones and mortar missing or

deteriorated in the spillway channel sidewalls
should be replaced or repaired.

4. Spalling of the coping wall will increase if not
repaired. I 0

5. The small depressions on the crest of the dam are
not a problem, but should be monitored for
worsening of the condition.

6. The valves to the low level outlet pipes are 0 0 0
located on the downstream side of the dam which
means that even in the closed position, the pipe
running through the dam is full of water under
pressure.

13 1 - O
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Regulating Procedures

The intake sluice gates to the gatehouse and 30 inch
supply main are always open, feeding to the pump station. S
Should the flow from the supply main be stopped, which
happens infrequently, the main would be closed at the pump
station rather than the gatehouse. The buried gate valves
at the downstream toe of the embankment are not used, and it
is not known by the owner which valves open which pipelines.
The condition of the abandoned 24 inch supply main is not S S

known.

4.2 Maintenance of Dam

Maintenance of the dam is on an as-needed basis and is
carried out by the caretaker. To our knowledge, no formal S S

maintenance procedures are in existence. Periodic
maintenance includes replacing the stoplogs approximately
every 5 years.

4.3 Maintenance of Operating Facilities

There is no maintenance done for the operating
facilities of the dam. It is our impression that the only
operating facilities maintained are at the pump station and
the treatment plant.

4.4 Description of any Formal Warning System in Effect *

The dam is watched closely during storms by the
caretaker who lives on the grounds. Any blockage of the
canals or spillway, or other emergency maintenance would be
done by the owner immediately. In the event of an
emergency, the New Britain Police Department would be S
notified.

4.5 Evaluation

The operation and maintenance procedures require
improvement, including the present practice of closing off 6 0

the low level supply main from the gatehouse at a point
downstream of the dam rather than at the gatehouse on the
upstream side of the dam. The condition of the 24 inch
abandoned supply main should be determined, particularly as
to whether or not the pipeline is sealed off upstream of the
dam or downstream, or possibly closed only by means of the -

buried gate valves at the downstream toe of the dam.
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A formal program of operation and maintenance
procedures should be implemented, including documentation to
provide complete records for future reference. Also, a more
sophisticated formal warning system should be developed and
implemented within the time frame indicated in Section 7.1c.
Further operation and maintenance recommendations are
presented in Section 7.

15
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SECTION 5: HYDRAULIC/HYDROLOGIC 0 0

5.1 Evaluation of Features

a. General - The reservoir may be described as a high
surcharge storage-low spillage type project. Along with the S 0
two canal diversions, there are numerous other pipe
diversions which allow Shuttle Meadow Reservoir to be used
to supplement the storage of some of the other reservoirs in
the water supply system which have greater drainage areas
but much less storage. Although not often utilized, these
diversions include lines into Shuttle Meadow Reservoir from 0 0

Whigville Reservoir, Whitesbridge Pump Station, Wolcott
Reservoir, and the Patton Brook pump station.

Both canal diversions into the reservoir have gates
which can be opened to allow some of the inflow to be
diverted directly to Willow Brook downstream of the dam
prior to entering the reservoir. In the event of heavy
flows, however, the gates are not adequate to handle the
maximum canal capacities, and there are no provisions to
stop the canal's flow into the reservoir, or to keep the
reservoir from flooding the canals. (Refer to Section 3.1c)
The actual capacity of the canals is limited to the flow 0 0

contained to the top of the low hillside banks, because the
canals are intercepting canals for most of their length and
run parallel to the contours of their intercepted hillside
watersheds. Therefore, the inflow from the canals is
considerably lower than the PMF of their intercepted
watershed, and varies with the water level in the reservoir 0 6

and the corresponding backwater and available freeboard
before the canals are overtopped.

b. Design Data - The project was designed to provide a
water supply for the rapidly expanding City of New Britain
of 1891. There were no computations found for the original 0 0
construction in 1891 or for the 1912 raising of the dam.

c. Experience Data - No information on serious problem
situations arising at the dam were found, and it does not
appear the dam has been overtopped. During the 1938
hurricane, the high water level combined with the wind and 0 0
waves spraying water over the top of the dam and causing
erosion of the sod and surface slumping of the downstream
slope.

d. Visual Observations - Although provisions for the
installation of stoplogs in both diversion canals have been 0 0

made, there were no gates or stoplogs in evidence to
regulate the flow of water into the reservoir via the
canals. There are four foot high stoplogs in the spillway
canal and stone blocks on the canal bottom, both of which
serve to reduce the spillway capacity. 0 0

16



e. Test Flood Analysis - The Test Flood for this high

hazard, intermediate size dam is equivalent to the Probable
Maximum Flood (PMF) (for the reservoir drainage area) of
2700 cfs plus a portion of the 2 diversion area runoffs
equivalent to the inflow capacity of the 2 diversion canals,

which amount to 800+ cfs for each canal. Based upon
"Preliminary Guidance for Estimating Maximum Probable
Discharges", dated March, 1978, peak inflow to the reservoir
is 4300 cfs (Appendix D-10); peak outflow (Test Flood) is
1400 cfs with the dam overtopped 0.6 feet (Appendix D-12).
Based upon our hydraulics computations, the spillway
capacity is 670 cfs, which is approximately 48% of the
routed Test Flood Outflow with the water level at the top of
dam, elevation 380.4. Parallel computations assuming only
the inflow from the reservoir drainage area without the
diversions are included in Appendix Section D.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Dam
Failure Hydrographs", the peak failure outlfow from the dam
breaching would be 64,000 cubic feet per second. A breach
of the dam would result in a 15.4 foot high wave
approximately one mile downstream at the beginning of
suburban residential developments which include the Lincoln
School and Slade Junior High School.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations - The visual inspections did 0 0

not disclose any indication of stability problems. There
was cracking of the concrete roadway bridge over the left
diversion canal, as described in Section 3. There were no
indications of recent cracking of adjacent portions of the
bridge or of the roadway, which was in good condition.
Spalling was also observed on the coping wall, as described
in Section 3.

b. Design and Construction Data - The design and
construction data is not sufficient to permit an in-depth
analysis of the stability of the dam. 0 0

c. Operating Records - Records indicate that in 1938,
the hurricane caused waves to spray over the top of the dam
resulting in numerous areas of erosion of the sod and
surface slumps on the downstream slope.

d. Post Construction Changes - The dam was raised four 0 S

feet and the concrete coping wall was built in 1912. The
raising of the dam narrowed the top of the dam from the
original 20 feet to the present day 10 feet. The narrowed
crest is what allowed spray from the 1938 hurricane to reach
the downstream slope and cause its erosion.

An August 1963 inspection of the dam indicated the
existence of the two wet areas that were observed during
this inspection. The right wet zone was reported to be 75
feet square and the left zone was reported to be about 20
feet square. In 1963, the caretaker reportedly recalled
that the wet areas had been in existence for some years
before 1963. Thus, it appears that the wet areas observed
in the present inspection have been in existence since
before 1963.

The above described seepage condition does not appear 0 0
to have had a measurable effect on the stability of the dam.

It is not known whether the berm on the downstream
slope was part of the original construction or a post-
construction change.

e. Seismic Stability - The dam is in Seismic Zone 1
and according to the Recommended Guidelines, need not be
evaluated for seismic stability.

1e
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - Based upon the visual inspection of the
site and past performance, the dam appears to be in good
condition. No evidence of structural instability was
observed in the dam or its appurtenances. There are areas
requiring attention including the spillway capacity, the
diversion canals and their capability of being adequately
diverted away from the dam, and the general hydraulic
configuration of the dam relative to the diversion canals.
Other recommendations and remedial measures are presented in
Sections 7.2 and 7.3, respectively.

Based upon the "Preliminary Guidance for Estimating
Maximum Probable Discharges" dated March, 1978, peak inflow
to the reservoir is 4300 cubic feet per second; peak outflow
(Test Flood) is 1400 cubic feet per second with the dam
overtopped 0.6 feet. Based upon our hydraulics
computations, the spillway capacity is 670 cubic feet per
second, which is equivalent to approximately 48 percent of
the Test Flood.

b. Adequacy of Information - The information available
is such that an assessment of the condition and stability of
the dam must be based solely on visual inspection, the past
performance of the dam, and sound engineering judgement.

c. Urgency - It is recommended that the measures
presented in Section 7.2 and 7.3 be implemented within one
year of the owner's receipt of this report.

d. Need for Additional Investigation - There is a need
for additional investigation of the dam as described in 4

Section 7.2.

7.2 Recommendations

1. Based upon the Phase I computations in Appendix D,
the dam spillway capacity will be exceeded by the
Test Flood. More sophisticated flood routing
should be undertaken by hydrologists/hydraulics
engineer to refine the Test Flood figures. A study
should be undertaken and recommendations made by a
registered professional engineer to increase the
spillway capacity based upon the refined Test Flood
figures. The study should include an examination
of the effect of the removal of the 4 foot high
stoplogs on the spillway capacity.
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A registered professional engineer qualified in dam
design and inspection should perform the following
investigations:

2. Inspection of the dam when the reservoir level is 4
high. A measurement of the water flow from the
standpipe observation well at the right downstream
toe of the embankment should be made to determine
if the volume of flow from the well is directly
related to the water level in the reservoir. An
evaluation of the significance of any flow increase 0
noted should then be undertaken.

3. Address the matter of widening the top of the dam
embankment to some minimum width as was recommended
previously by the Connecticut Board of Civil
Engineers in a letter dated December 19, 1938. S 0
Recommendations as to the necessity for widening,
and for the amount of any widening of the crest
should be made by the engineer.

4. A registered engineer qualified in dam design and
hydraulics should be retained to evaluate the S S
hydraulic configuration of the diversion canals as
they relate to the safety of the dam. It appears
that the hydraulic characteristics are deficient in
two areas:

First, an adequate means of diverting the incoming 0 0
flow of the diversion canals to the brook
downstream of the dam must be devised to cut down
inflow to the reservoir during large storms. The
present side channels and gates are inadequate
and/or too poorly aligned to handle the flow during
a Test Flood. Any means of closing off the *
diversion canals must be easily accessible and be
able to be put into effect rapidly in the event of
an emergency.

Second, as the canals are on a very flat slope, a
method of closing off the canals at or very near * *
the outlets to Shuttle Meadow Reservoir should be
devised, to prevent high water in the reservoir
from moving back up the canal and down the side
slope should failure of one of the canal
embankments occur.

5. Undertake an investigation to determine what
condition the piping system, particularly the
abandoned 24 inch supply main, is in. If the 24
inch main was not sealed and was shut off only by
the valves at the downstream toe of the dam, then

20
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the pipe would be under a constant head of water
through the dam and recommendations should be made
to seal the pipe at the upstream toe of the dam.
The proper method of operation should be determined
for the series of interconnected pipes and valves
buried near the downstream toe of the dam. The S 0
condition of the 30 inch supply main should also be
ascertained.

7.3 Remedial Measures

a. Operation and Maintenance Procedures - The S S
following measures should be undertaken within the time
indicated in Section 7.1.c, and continued on a regular basis
where applicable.

1. The stoplogs in the spillway channel should be
removed by the owner immediately upon receipt of OS

this report.

2. A formal program of operation and maintenance
procedures should be instituted and fully
documented to provide accurate records for future
reference. The program of operations should be 0 0
modified such that when the flow from the supply
main is to be shut off in any but the most
temporary instances, the upstream gatehouse inlets
should be utilized rather than using only the
valves at the pump station. Also, a more
formalized program of monitoring of the dam during 0 0

storms should be instituted.

3. The cracks in the concrete bridge wall over the
left diversion canal inlet should be repaired. The
spalling of the concrete coping wall and the small
amount of stones and mortar missing from the S S

spillway channel sidewalls should also be repaired.

4. The cutting of grass on the crest and downstream
slope should be continued as part of the routine
dam maintenance.

5. Riprap missing on the upstream slope should be
replaced.

6. Sluice gates to the supply main intake chamber of
the gatehouse should be maintained on a regular
basis to render them easily operable. _ 0
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7. A formal program of inspection by a registered
professional engineer should be instituted on an
annual basis. The inspections should be technical
in nature and should include the operation of any
functioning low level outlets.

7.4 Alternatives

This study has identified no practical alternatives to
the above recommendations and remedial measures.
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PERIODIC INSPECTION CHECK LIST Page -
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Page .4-3
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BY A ROUGH FIELD SURVEY BY CAN ENGINEERS.
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SHUTTLE MEADOW RESERVOIR DAM

LIST OF EXISTING PLANS

City of New Britain, Water Works
"Raising of Shuttle Meadow Dam"
Plan and Cross Section of Raising
City Engineering Department
1909

Shuttle Meadow Dam
"Sections and Details of Dam"
Board of Water Commissioners
City of New Britian

- J. W. Holden, Chief Engineer
Oct. 4, 1938 0
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INVENTOti [ATA

NAM, OF D:. OR I-OND , ,, ,-- - ------ -----

COD N. M q

LOCATION OF STRUCTURE:

Town !lew Pri.tan and 'outhLn-,ton

Pl.me of Stream
uTs.SGS. Quad. iw 1 Ltain Long. Lat. -/ cr

OWNER: TIew TrLtatn Watcr Co.

Address New .rLt,t.n /-/ - -

Telephone--------

S---. - ------ --------------

Pond Used For: rikLnwat. .-------------------------------------------

Dimensions of Pond: Width jL._4.____ L ;ngth _ e_ Area ___

Depth of Water below Spillwuay Level (Downitream)

Total Length of Dan 400 - Length of Spillway 20

Hoight of Abutments above Spillway 4_- -

Type of Suillway Construction Concrete

Type of Dike Construction Earth

Downstream Conditions _ -te ,.) 4._ 1)1. _ . ._..- - --__ - - -

Summary of File D:ta

-)o n- - u iI, I tS
tIC 7 Remarks 'L .,old,.i >'r s in ct[. ,Lt.n ,

9_, ir4 a roject of .cic in. o-tancs. 'ould heivcn to P. 1!. in this 1) s

1 1. , T• 1i= 5 E
-/ --------- - -

2/56

* 0 0 0 0 0 0 0 0@ 0 0 0 0 0 0 0 0



5 0

Dr.9CRIPTIOU OF TV' NTV DAU

OF THT

NrW BRITAIN WFATR WORKS RlSERVOIR.

by Percy M.Blake,

chief engineer, Hyde Park, Mass.

Read at the Spring Meeting Connecticut Association of
Civil nngineers and Surveyors, New BritainMay3l,1693.

For the conception and successful execution of public improvements
the engineer is responsible, and early in his experience he is made to •
see and feel that a poor piece of municipal work Is neither forgotten
nor forgiven by the observing and critical public. Exceed appropria-
tions and estimates he may, but this orijtloal public will demand of hI;
q reasonable degree of excellence in all his undertakings, and If he
fails to attain this, then noflnanoial economy can save him.

Ahe municipal improvement which you are invited to examine today
and for the designing and execution of which the writer Is to a large
degree responsible, is not an extraordinary nor an unusual one. It is
but one of a class which is bound to become necessary In the growth of
any New Nngland city.

Noew Britain was among the pioneers in Introducing a public water
supply, water having been introduced from the Shuttle 'Jeadow water-shed
in 1857 when tie borough had a population of less than 4,500 people. At
thit time there werefew public water supplies in the New England states.
An ordinary earthen dam of moderate height and simple desisn was conat-
ructe4 across the valley of Shuttle Meadow brook, and an artificial nke 0 o•
of some 160 acres made by Impounding the water Fathered from a water-shei
area of 619 acres. In 1890 with a population of 19,000, the city of New
Britain had utilised nearly to its fullest capacity its snurcesof uappIy
supplemented as it had been in 1884 with a secondary water-shed area of
4W6 acres. The records of previous years showed to a committee in 1890
that much water from these watershed areas had been lost in Pome years 0 •
for want of adequate storage capacity In the reservoir or lake formed by
the dam in 1857. An examination of all the facts in the case demon-
strated the necessity for a new and higher dam and the feasibility of
annexing another additional watershed area of 476 acres. in 1891,
the city authorised the Improvement of the public water supply by the £
construction of a now dam and gatehouse, the laying of a large leading 5 0

main from this new gatehouse to the city, and the addition of the new
watershel area by the construction of an Intercepting canal discharging
into thp Shuttle Meadow Lake through a channel at the westerly end of the
new dam.

There are no specially uninue features about the dam, the cqnil of 5

gntehouse, but it was recogniselt that in the construction of the dame ab.
tolute stability an strength to retain namtly n billion nnl a quarter
gallons of wnter must no provided, that the wnter elope of the structure
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structure must ne adequately protected against erosion by wave action
ni ice, "nd that the joint between the bottom of the structure and its
natural foundation must be so tight as to admit of no actual flow of
water through it. - •

The dam ts bery nearly 600 feet long and 20 feet wide on its top,
"bout 33 feet high, with inner slope two on one and outer slope one and
eight-tenths on one, and contains about 38,000 cubic yards of embank-
ment. Its cost will be, when completed, very nearly 451,000. As is
common in all properly designed structures of this kind, there is a core
wall running through the axis of the dam. The wnll consists *±xkxrt en-
tirely of hend-made concrete restinp on a bed foundation of hard com-
pact materilt, Fenerilly of a prnvelly nature, but very nearly water
tiaht, and for a limited portion of the way, on bed rock of led:re of the
same composition as that to be seen in the abruot hillpide n7ainst which

w the west end of the dam abuts. This hand-made concrete was built up
between mould boarls by hind, the mntrix consisting of n strong 

cement

mortar, and the fillingbeing angular fragments of stone virving in di-
mensions from 3 to 10 inches in grentest length. These stones were
firmly and individually bedded t1th n mnson's nRll hmmer in the stiff
matrix until the latter flushed to the surface under the blownand sub-
merged the stone. 'Irequent examinationn -nd tests of the compositi-n • •
%ere made by digging into ind brenkin up portion which h.l become set
and partially hqrdened, and in no instance did such examinqtion show thit
the mans of the wAll wns other than a close wnt~rtirht structire. 'he
writer's experience with core wall qnd Eimilnr work has been such as to
demonstrate that this form of concrete is siperior in its strength and
homogeneousness to any mixed concrete which can be made nnd applied in
nny progressive building. The amount of c~re wall masonry of thin clss
In the dam Is 2,800 cubic yards, and the price paid per yard was 36,
which in this case afforded a handsome profit to the contrnctor.

The form and superficial finish of the dam can be better understood
by the examination which you will mqke of it than by any verbal deacrip- •
tion. Such curves and lines in a structure of this kind is lie out-
side the shipe and dimensions necessary to gle the reuirol stibility
and strength, are designei malily to please the eye, on, on the inner
Ploes of the dam, to resist the wave action and the rrinirs, force of
floating Ice.

0 0
The Fatehouse In cylindrical, rith admission norts st 1lrferent

elevations ind ample internal screening cnpacity. Tho internal MIR-
meter of the superstructure or wheel-room is P1 feet, ani the hinght of
wall in this room is 16 feet, giving ample spqce overhead far the play
of the screen hoisting apparatur. The screpns Rre In square sections
and are in n1l respects interchangable, so that no inconvenience can be • •
experienced In removing and replacing them. The admisn'on oorts are cont
trolled by heavy sluice g.tea located rithin the substructure and pro-
tected on the outside by -in Iron shield, which serves to some extent as a
very coaree strainer, and prevents the admission into the gitehouse of
1pge floating objects. As in the case of the dam, an examination of,
this structure will convey R much clearer idea of its details thhn a de- - •
scrlption at this time. From this gatehouse n 30 Inch heavy cast-Iron
main in 1aid under the daR to a point in the medow below, where by cor-
venient connections controlled by suitable gates, the wnter Is detivere

0 0 0 0 0 0 0 0 0 0 0 0 0
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into the 24 inch cast-iron leading main which supplies the city with
w"ter. There is also a 24 Inch cast iron main laid under the dam to
the olA watehouse, whiohit is proposed to retain and use as an alter-
native outlet If occasion requires, qnd this 24 inch main joins by
Independent connection, the new 24 Inch main Just referred to. Water 0 •
cnn be drawn through either gatehouse by this plan.

The rate-way over which 'ny curplus water yielded by the three
watersheds will pass from the lake, In 30 feet In width, ond consists
of n cut stone sill and anron, rith pnved channel above nnd below. It
is estimated that at no time will thn depth of water ovor this waste- 0 0
way be PreateM thqn seven Inches.

As an al In preserving the locil purity of the water in the
vicinity of the dam, the bottom and slopes of the renervoir have been
ballasted with broken stone and nmRll boulders, this work having In
view As an important object, the preventinp of turbidity of the water 0 0
In the iminedi-te vicivity of the gatehouso, rhich mir~ht be causei by
the wind wash on gn unprotected and rithnr noft shore 11ne.

In constructing this dnm and itelhiune, the orinn-Al 1nim was en-
tirply removed nd such of thi mAterial forminr it ns wns found nultnble
for the purpoose was deposited in the mbnnkm'mnt of the new dam, and the 0 0
sp-ce former3y occupied by the old dam is now n very level reservoir
bottom lust within the flow lines of the new structure.

The watershed area of 476 Rcres recently added, h~s been made a-
v~ilable by the construction of a canal nearly 0,000 feet in length.
The Frqde of this canal is one foot In 1,000 and the discharging capacity 9 0
hqs been based upon a cross section having a bottom width of five feet
and slopes on one-hilf on one. The shortest radius used In the
curves employed in locating this canal Is 100 feet, nnd the maximum
lepth of water which has thus far been observed, and it ras an extreem
caee, Is five feet and three inches. The design for this canal includes
the construction In Its outer bank of four waste wbirs, the available 0
lpvel of 'hlch Is to be placed five feet above the bed of the canal.
These wnste-weirs will act gs rellif valves, 9nd in cqse ol the unex-
pected v-cklnp of Ice, or the appeir-nce of other obstacles, the section
or sections of the canal above the point of obstruction will be protectnd
from an overflow of the canal bank with its attendant dqnrer.

@ S

This enal ts yet In Pn unfinishpi condlition, nlthoukh comtoarnttiw;v.
little remains to bp done to it. The effects prodicpd bv ice last
winter and by the vnrving qnA sometimes exeeslve flow of wqter 'uring
the r ring months, have been cnrefully noted an the work of applyina
nermament protection at the points needinr It has been boeun nnd will
in a comparatively short time be complete. C O

This protection will consist of naving In the form of close bedded
work or o.n apron work, ballantinm, benching, and In one or two locqllties
Pvening nnd tighteninr with concrete. -he cost of this canal when com-
pleted will not vary much from '40,000. The function of this itei of
improvement Is to divert and convey the waters of three vlorous brooks __ •
ini to collect in addition thereto, such surface water Pn formerly found
Its way over the natural slopes of the Titershed unintercept-1, to tho
lower lqnd.

0 0 • 0 5 0 •0 0 • • 0 5 5 0 0 0 •
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A cqnal of this kind, in which the water Invel will vnry grently,
qnl "-hich follown aso tortuous n course, rIl1 untou!,tedly r'.(qulre rep- 0
ular insnection and freouent repiro and correct.ons. It la not prac-
ticnble or expedient to apply a continuous form of protectio.0i for the
nntire length of the eanl, ov:ing to the disproportionate cost which
roul be entnilei thereby. lonthly inspections of the conlition of
the cannl will show thst the looner miteri~l wqrhed into the bottom
r'ill renuire remov~l in order to restore tho reuular pride of the cnnnl -
qnd Insure a uniform deliverinF capacity. In very cold .r! ir'v wilntere

banks will be eroded by frost qnd ice, ini it will bq foun! necessary
to Add ndditionRl protection occqsionally, or to rep]ftce thit dMtiplaced
by such rqvnges.

-he following memorandum from the report recentl- nqle to the
oard of Water Commissioners, will be of Interest:

*When the West Canal is completed, the city V111 be in possession
of the following sources of supply:

First, the Shuttle 'eqdow >eservoir, with a high wnter
surface of about 1'5 acres an amximum storage cap::ttV 0 0
when full to the level of the new waste-way, of more
thnn 1,00O00.O000 gnllons.
Cecond, the lake watershed (net) of 599 acres.
'hird, the Panther "wqmp wtterehed of 446 acres.
7ourtb, the West Cnnal watershed of 476 ncres.
:otnl watershed area 1,5P1 acres. e 0
This area is 8 2/9 times the new high wntor Are. of t:"- .

reservoir.
'qking into account the saving, of the water .hich th: rec.,rds

ehow has been wasted freoquontlv in the panit for z.,nt, of storake
cipacity, and assumin- thq.t no undue wnrte of ri.ter by th many
users there6 Id permltte!, the vwtershed nrea noA contributin;- S
to the reservoir will supply v-ter fnourh for a ,' -o' of at
least 30,C0 people."

The productiveness of this combined wntershorl ; r- ho-r, h- Its
vie V of water since .JInuary 1993, st which time the '.rater in the res-
ervoir stood nt an elevation of ton feet. belo, the ov-rflow level of the 0 0
orlinql dam ind twenty feet below the vraste :,y of n rle- dam. "n
the 15th r1ny of 1"ay the water h-d rii.n from thhi lowe2t point just nnmel
to elev tion 54, and gain of 14 feet. Yet so varyinp i the yield of
a given watershed that it is not posnible to formulate iny rule, even
tith all the datm relating to the amount and 1istribution of the ra.infall,
drainage area, storage capacity, ani draft in hind, by "-hich the amount of o *
water annuqlly vallable for use above the outlet level of the reservoir
cin be determined with precision. "heen comnbined -o, rcer of Ner 3ritain
nr., however, so related to the reservoir that it will be found, If accur-
Ote records are kept. hereafter, the.t the range of fluctuntion in !huttle
Treqdor reservoir rill be kept rithin extreeme nearer tocether than those '
observed in the past. *

As a natural and derir-ble sequel to the tIprove-ents thu- f'.r -r-ide,
it is believed that q cle-ninp of the sliorns of 'he re.-ervoir biltwo,n

_0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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between the pIa~Ma of hiph oni lov, rter %All result in nn ,)nreciqhle
imnrovemnet in the average cuality of the rater. The ronoval of all
[Joluble Rolls and vegetation around the lake nn4 the protection of the -e

stsper slopes by stone ball'nting, ire the princtpnl 'iemn In this

-,nrticular line.

'iothing has contributei more tothe successful conduct of the
improvements A,'scribe4 above that the unanimous ani hearty support on
the part of the Board of 'Tater Commissioners, reinforced, it, is be- - 0
lieve by public opinion and certainly by offllal public action.
:'rom the inception of the work at the hands of the committee in 1891
no interference with the programne of work his been made, although
the earlier portions of the actual construction were not Droceede4
with as rapidly as they might have been. When the project in con-
siderel in its entirely, it Is easily seen that no item of work under- *
taken could hqve been omitted.

The dam and canal together with the wst way ind approaches and
the bqllasting of the reservoir basin were 4one by contract with the
'roy Public orks Co., of Troy, 3ew York. The Specifications for all
of this vork, and which become -k pnrt of the contract upon the execu- 0 0
tion of the letter, were rigidly drawn, #nd to no other part of the
arrangement is more credit due for tho excellent resul+s reached, thin
the efforts constantly put forth by the offici-l- and foremen of this
Compnny. It is not my custon to Isrue letters of recommendation
which -Iaht be interpreted as Indlcatirg q dcided nnrtiality for one
contractor to the exclftion of others, -s current events ire constantly 0 0
shoring the sma.ll vilue whl£b recommendations, honestly riven in some
instances have. So I wilyTt this time exnress iny further apprec-
iation of the work done by the Troy Compn ' !. "'au rill shortly have
ample opportunity to judge for yourselves of the corpfetency of the
work. If you find flaws, or aupht to criticise, you are respectfully
referred to 'Tr.richard '7.Sherman, the p'resident of the Troy Public C
Works Co., who Is present with us to-dty to fnce the verdict. In his
compony I can Plso single out 7'r.Chnrles !I.' lee, who, as the contrac-
tor, laid the new 24 Inch m,tin ttrough which tha i-'rove,? licuil will
find its w.y to the citizens of '7ew Brit~in, nnd t:ho m!'y be nble to
explnin to you why his pi,,es are tight instenl of lpqky. *'ro' wht
has been said you may perhaps infer that neither of tbese- contrnctors 0

tre yet upon the black list for poor work.

r'bly a limited portion of the w.,rk lone In Imorovinr ter water
'ur~rlv of i ew "ritqIn is nbove iutlInod hna ben dav-J-bor, so cIleAd,
is it hiz been the belief of the ' ommisnloners .n certilrv of the
writer, that day-labor Is too costly a method to be enjoyed at the S 0

public expense. There are in ll lnrge enqineerin; projects certain
minor and Irregular portions of the work which can best be done by
day-labor, bdt I believe that a competent and experienced contractor
cnn so ormanize and manage his working forces, tools, machinerv mnd o
supplien that he can conduct the operations of construction under a
clearly drawn contract to better advantage and at less cost to the S S

municipality which mayelect to employ him. "'his view hai been held
throuxhout by the Water Commissioners in thir case, and the finincinl
results hove fully JustIfle! their udoemcant in bein7 eorr-ct.

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 S



I rich to Imprmve thir oprnortunity bv ref'errinp to the connection 0
of ' r. 'rthur -.Rice, tl'T of rei rritaln, n~ mombfer of your Society, 71ht
thir Droject. Ile !ro~de the r~urys upnn Y-Lirh the plnns iiere btsed ind
f-Ithfully an'l jpx±1xktRqri In q -niY.,:t.qkir.g wav nup#'rtenled the cons-
t-riction of' the emba.nkment of' thp damn Rnl, the superstructure of the g'ite
house. '!a Espred neither time nor lncllnstcn, ani to him credit Is
lue for the stqbIlity of t'hesc' stircture.s, inrl Inquiries concernlnr
the detnils of' this portion of' thc worlk cshoul! bo s'9ressel to him.

As proper supplement to the Aeoscription given we hqve photo-
!rnrphs of the work takcen st various stearen of its rrogresao The work
le 'about tro wee'ts behin schedule time. I prefer to look !?t rngin-
eerIna 'work before It In' entirply coberel up. It is faer enouzrh 'alona
so that you cqn get qn lIdea of the rmethols em'Ylovod.

T'he rork of constructlon wimr begun Nov. tbpr -i me coritinue'l
till P',nunmry 20,1 92. It wqis re!tued April 7,1TY -rj'i -,--,In su~rlendel
Tqnunryv 5,18?3. It wase ic-in riu~r'd Arril 1',Q~ - n"' -tl nrob.,bl-y
.3s comnlate nbout June l5,1IqP3.

~omc Mlccusm'ton In1.hr9 iv "lch 'leerrs "uneo nhrrller, T.oomis
in!i Blike pirticiontel.

Copled ir the officn of' the
9oecrcotiry, (Conn.PocC.'F.

from' boun4 copy of the

.2ov. PP, 31946.
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Hartford, Conn.

Oct. 7, 1938

* 0

Ir. W. H. Cadwell, Chairman
onn. Board of Civil Engineers

Re: Safety of Shuttle Meadow Dam

CX The following information has been collected on the abovi question.
erhaps others have data differing from the matter here presented. It
ould be appreciated if any mistakes were pointed out to me.

1. Herewith is the meriden sheet of the state topographical map.
walked over about one mile of each canal trying to identify their locations

"at found the map is quite different from the actual ground, so I am
iaking no attempt to locate the canals on the Up.•

2. Four photographs taken by me accompany this communication.

(1) General view of downstream slope showing areas washed
out by spray. • •

(2) General view of south end of dam.
(3) Details of spillway.
(4) General view of south end of dam.

3. In the 1894 Procedings of the Conn. Soc. of C.E., pages 30-44,
a paper on the Shuttle Meadow Dam and reservoir by Percy M. Blake 0 •

o designed and supervised the work. The following Is taken from this
aper.

"There was a dam and reservoir built in about 185 which served as a
ater supply before the later work was authorized. So. the topography
f the contour map was taken in 1889-1890. This early dam and reservoir 0 •
re the ones shown on the ip. The new dam was authorized in 1891 and
,mpleted two years latero

"In constructing this dam and gate house the original dam was entirely
)moved."

"The dam is very nearly 600 ft. long and 20 ft. wide 6n top, auout
S ft. high, with inner slope two on one and outer slope one and eight
tnths on one "XXXO. There is a core wall running through the axis of the
a. This hand made concrete was built up between mould boards by hand.
. matrix consisting of a strong cement mortar and the filling beiiig

---gular fragments of stone varying in dimensions from 3 to 10 inches in •
eatest length. These stones were firmly and individually bedded
th a mason's small hammer in the stiff matrix until the latter flushed

... O • . ... e • • • * • • • e • • e •
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to the surface under its blows."

T. H. McKemzie, state engineer, who inspected the work stated in
discussing the paper that "the core wqll is one of the best water tight
walls that I have seen." He said that the inner slope of the dam was
protected by a paving while the outer slope was turfed. 0 0

Mr. Blake said, "the waste-way XUX is 30 ft. in width and consists of
a cut soe sill and apron with paved channel above and below." "A no
time wil the depth of water over this wa ,te-way be greater than sevwi
inches." (Photos No. 3 and No. 4 show that the present waste-way is
not like the one Blake built.)

Mr. Blake recites that the reservoir will receive the run-off from
the following areas.

185 acres of reservoir surface
599 " " watershed above the dam exclusive of the first itum.
446 " " Panther Swamp watershed thrQugh the canal entering the

reservoir from the south. See photo No. 4
476 " " "West Canal" vat-rahed.(Thc map shows tillat Llais cnal

should be called the "North" Canal.

1706 acres - 2.66 square miles.

In the discussion it was brought out that the "P.O. Norton" brand
of 2osendale cement was used in building thj core wall, also that the
latter was 8j ft. wide Just above the base and 30 inches aL the top,
and its top was one foot above the water surface when the reservoir
was full. MAr. Blake also said the thickness of the dam at the wash-
line is 38 feet and the top of the embankment was 6 ft. above high
water mark.

4. In addition to the canals mentioned above the Shuttle Meadow
reservoir receives water from the Jolcott Reservoir located about 5
or 6 miles west of Shuttle Meadow through two 20 inch pipe lines that
join and discharge in to Shuttle Meadow reservoir through a short
length of 30 inch pipe. Wolcott is abour 390 ft. higher tiiaz Shuttle
Meadow so the discharge through the 29,500 ft. ,oethe "two 20 inch"
main is controlled by opening valves at the dAc -4e end. S -

5. Mlr. Holden, Engineer of New Britain Water Dept. gave me a paper
on which were listed the areas of the different watershed supplying
the city with water. From this the following is taken:

Above Shuttle UMeadow Dam 749.95 A. 1.17 sq. mi. 0 0
:Last Canal (Panther Swamp) 450.16 " = 0.70 " "
.rest Canal(I oall it 681.60 " 1.07 ""

north)
1881.71 A " Z.94 sq, ml.

_ ______i _.9 _• o. o_ ...... O ._o O • . • • • • • 0



-he above agrees with MIr. Blake's figures as the 'North Canal has
been extended since It was first built so more area drains into it.

6. I looked over each of the canals and found them very irregular
in cross section. They are not paved except at the discharge ends
at the dam. The Panther Swamp canal seems a little deeper but not
so wide as the other. Woe would not be very far from correct should
we consider each canal to have a discharge capacity equal to a canal
having 6 ft. of bottom width with side slopes of l to 1 and
running 5 ft. deep with a canal slope of I ft. in 1000 ft. However,
the full watershed run off is available to the city and the canids can
easily be made large enough to get all of it so we should consider the
full area when computing the spillway requirements.

7, The dam was raised in 2 and , -a. -ayY ,s ,s -:> .,.

character since Percy Blake built Thu .. oir:: .. J. is . .''
not in the 1891 design. A pe*t v:.i dl;,.- Louih 02 Wthe s&i-±y to
uncover the top of the cor.z wali also "he bottom of :he coN.!.: wii.

The spot is marked (A) on Dho-et 1. A aimri.ar test pit was aug at the
point marked (B.). nach a. thes(: rits was opjoisite thc cen-ter of a C C
1sljde.. On the back of Yo. 2 picturu I nave placed d imensions as I
took them in a very general w.y whaen ins-.ectintf the holes. They check
very well with the drawings Drepared by Uc. Holden showing cross
sections of the dam. This drawing is attached. There is no evidence
in the test pits of any "piping" of water over the top of the nresent
core wall, but there is avidence of saturated earth near the bottom of C •
the coping wall foundation and in the area between the coping wall and tht
core wall. -uite a bit of the earth exaeavated from these pits whows it
was very soggy with water when shoveled out,

8. Mr. Lawrence, caretaker at the reservoir told me the maximum
height of the water surface on Sept. 21, 1938 as measured by him at the C 4

gauge at the stilling basin shed was about 6 inches above the wrought
iron strap fastened to the masonry. The elevation of the sharp edge of
this iron strap is 376.02 said Mr. Holden when he called on me.0et.7,1938.
If 0.48 ft. is added to this the maximum water height on Sept. 21, 1938
is established at elevation 376.5 ft. This figure agrees closely with
4jr ft. below the top of the concrete coping wall.

9. Mr. Holden told me that he had removed some o& the slope paving
stones near the coping wall and found the stones were resting on a
foundation bed of small stones or gravel. My own inspection of the
coping wall and slope paving shows that there has been no apparunt
settlement of either since they were placed in 1912. All lines and
surfaces appear true at the present time*

10. Here are some elevations:

380.92 Top of concrete coping.

3861 Top of earthen dam
374.20 Top of fixed spillway
6.W eeboard with no water going over spillway

• • • • • • • • • • C 4



380.17 Top of earthen dam
376.50 Water surface, Sept. 21, 1938

3,'T Freeboard, ""

376.50 Water Surface, Sept. 21, 1938
375.84 Top of present core wall.
0 6

376.50 Water surface Sept. 21, 1938
374.20 Top of fixed spillway 0 0

11. Attached is a photostat of plottings of a large nuzwber of actual
runoffs of magnitude in the northeastern states and elsewhere. It
will be sometime before the actual run-offs fraa the recent heavy rains S S

are available, as the last storm was very severe it is to be expected
that some new records for small watersheds were made.

Yours truly,

(Signed) Edward W. Bush

* O
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* S
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rotudy or Safety Requlremnts

ootobe t 1938 0 0

ft I 0 d - 40t ma o m- -m- 04 m

(Conf1dentla for Board Members faly)

.Pregmt MUNK..........

Photo 3. shows the spillway Is divided Into throo parts oach about
6 ft. lo on the rmat. !s i2wlk uy outs oft the effectiveness of
the wet so that th mxin disoaehrp height Is only about 26 In-
chos. ho eonlatm 1.. terefoire, mde on that basis.

Accordig to the 1911 Amorlem Poobut Dook tho table of r C
eir 41soharps gives fcr h a 2 ft.

10.56 e.f.s. per fM t wel; but there are 6 used omtructions
equlvaleat to shortenaft the length of the %air by 6 x2 : 1.2 fte

She weir length therefore, Is 18 - 1.3 a 1.8 ft. end the totalI diseharge oa e t at the present welr is 10.18 z 14.8 a 175. o.f.8 0
a rideLcaouaY small smomt for a watereshed of 2.94 sq. adle. the
orl;inal M s pillwpay had a disohar e esawpl tWo or four times
the present one and the present dralnm urea is largor than the
area consiadrod by Mdim.

i I dialim tu present form of spillway as I believe It In- -0 .
vites the Inserti a of ezta 6 nob plankA as tmporary flash boards.
The approoh ehasoi is v sIsloe and 4onstited and It oould
easly be blookd with f latIng Ise or debris. A asonry wel with

a rounded oast Is Wh bettez and 1t should not have pipe bolos or
wooden meeemsorele Installed to whik flesh boards oudl be attaobed.

Ir.Bladm had a 50 ft. woi built and his Idea of u lonipr
spillway without depending In a onsiderable depth or disohargo is
vuche better than a shortw welt and a Steuter depth. His vair length
however is muoh too short as lator flood sttlstios bve le enineers
to provide maoe miple spillways. RoGords hav. been broken every
few years as more ealneers are Interested In recording the unusual C
ater b8lghts.

m mOW to ninii ia  _" o

df'i-w Hritaln here the results would be appalling ahould the dm go

No photostat ohart shows zmuny opeoafio records of zun-offs
that mould Justify our ostimatind It veould not be unreisonable to
4oimsider a aszimm n-tt of 2000 o.f.s. per sq. ile. These reorda V_ -.
are, I believe, Intes. rain falls for rather 2lmited periods. ase

_9 C C C C C C C C C C C C C C C
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Wuttle Uoudow roaervoir In about 200 acres In extet and it will
equiro Suite a bit of bard rainfall to ris Its surface weo foot.

- JovWA or no reards s rommla that would uaWrInly 0166 us to
the coeot answer. Xf ssn to be a matter or Judpmat ftnemd

- nfter a stWW at U mado stomn and run-offs. MWeor no
onger can It be said that, Connoetit viU nevvr hav, the L;1P

rainfalla that Miht be possble farther aorth beouse va have just
.ad a 13 Inch atom and ths is about as big as any that ever foll
asewhere in New 2r0and. We tmtore, are subJeet fo any
Zte~liltle that QA1ih be found at any other plaoe In the northess-
& era part of the oimW'ye

Here are soe records o' large run-ofZ' In term. of" oubic
fo,!t par second per square mile of Ymte,-nhed found Ln Mr.Jarvis*
&per*

-cu. ft. U2 'e M~on 4AI

,300 2o5 ]l70y,1916 Mad Creok Leroy..
159. 5o0 JUlyO1914 Grean l~rnoh.Dr dgmeVtlo,Pa.

r930 2.1 - Indian Run, Lotozt,Pa.
. O 2.2 JUl7,1914 Caaodoohly Dr..Prospect,,Pa.,

480 2w7 Adly192 Calvin RunOrndston Pa.
.000 3.5 Ju20,1910 Roney Creokiliw Curilleo,0hC
500 60.0 July 19(03 Brusk Croek.ieanottePa.
400 8.0 MayU894 =ugoans ran, Pa.
241 9.4 sep.19 0 5 301l Brook, ZAieaton, Pa.

The im' the watorshed the jroater tho ]ikel lhood of
hiher firurea so we could translate the last three records Jz to
-,but W have Oesuad on a 2.94 sq. s . watershed by using the
, aan me ao n the photostat chart. Then the last three respotive-
ly beomis 7000 615 mA 400 *.ft.s per sq. mlle.

To Start the iOMaion I Will aSSuae the spillway shou14 be
oble to pass a rim at no0 0.".. per sq. mile. This miltipliod by 2.94
P .uaro 1.ilou. 2 700.fos. diiuhe w . Divide thin by a 90 ft. spiJ.oay -

oquIros sash foot at we to pass 16.55 o..a, and a height of water
'umnjng over the vn Of about X.$ rt. woul ,4 the trisk.

_-  diearmac In olovatIcin botmen the tapof
t ao Of the dam should be increased over the aipy -

A ft. now used. I would prefer 10 ft. and would not aoept less than
,ft.

,,-r-
>Ldthjvdkt -9- AnI~f ,itsLA t ft. but orig~inaly the

--Jdth m 20fW the nXInMM. Als the top
sufaee shouA be higm along the d4ea stream oda and the sttrface

0 0 C C C 0 C C C 0 C S C C C 0
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should be paved with eIthe emoerote or a asoadam road wel met
with asphaltis oil. Ih tops of the easl difts ahould be
fully an high end an sfte L the main Goa.

G. A9 .g~..* I ul AMR is Buggy$
blInd drai assoudb tul aId perhaps arip rap toe Inserted.

(siu ed) 3. W. Bush, Menber
State Board of Civil Rimno.ro *

3W/C. S 0

* 0
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- 3 copies made 4/7/42 I

1 - Mr. Palmer -
1 - Yr. 71air

ew BritainQonn. 0 0
Dember 19, 1938

Board of Water Commissioners
City of New Britain
New Britain, Conn.

R: REPAIRS TO SHUTTLE MEADOW DAM

Gentlemen:

As you are aware the Connecticut Board of Civil Engineers
received a petition shortly after the heavy storm of September 21,
1938 signed by about twenty persons who might suffer loss or
damage by the breaking away of the Shuttle Meadow Dam, asking
our Board to investigate the safety of this dam all as prescribed 0 0
in Section 3058 of the General Statutes of 1918.

After an inspection and study by the four members signing
this communication, to whom the matter was referred, a decision
was reached that the dam at the time of the inspection on
September 29, 1938 was not safe if a very hard storm and wind
came, and the Board sent you a letter dated October 12, 1938 stating
we thought you should-not raise the water level in the reservoir
above elevation 372 (your datum) until certain permanent changes
were made,

We now direct you to make the following changes, or repairs,
before raising the water level above elev~tion 372 referred to
above:

1. We consider the present spillway inadequate and of poor
design. We direct that the steel work and small bridbe
be removed and that a permanent masonry discharge weir
with a rounded top having no places for flash boards be
installed instead of the present spillway. The top of
the new masonry weir to be no higher than the top of
the weir which is at elevation 374 ft. above your datum.

In addition to the above there shall be another masonry
spillway built that is not less than 50 ft. long and
with a top elevation of 374, with no provisions for flash
boards.

If you prefer one spillway having a length of 70 ft.
instead of the two spillways mentioned above, you may
submit plans for our approval.

: * 0 0 • 0 0 0 0 0 0 0 0 0 0 0
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Any spillway shall have an adequate approach channel of
such design that there is little likelihood of its becoming
clogged by debris or floating ice. An adequate discharge - 0
channel shall lead from any spillway of such ahape and
with such bottom paving and side walls as will cause no
scour or damage to the toe of the earthen dam when the
spillway is discharging at its full capacity.

2. VWe forbid the use of flash boards at the Shuttle Meadow - -Dam.

3. We direct you to widen the top of the dam to 20 ft. ex-
clusive of the 24 in. coping, also to raise the top so
the down stream edge of the top will be elevation 382 and
about one (1) ft. above the top of the coping, and so 0 0
the top of the dam slopes downward to said coping top.
The down streopm slope of the widened dam shall be not
less than one vertical on two horizontal with a flat
space of not less than 7 ft. havine a drop of one (1) ft.
in the seven (7) ft. horizontal located about one half
way down the back slope. All the present sod and top 0 6

loam shall be removed before the new filling is placed,
and afterwards the new parts shall be loamed, seeded, or
turfed..

The present toe shall be explored by excavating test trenches
to see if the soil is soggy with water, and we wish to *
inspect these trenches. If soggy earth is found blind
drains or trenches shall be excavated and filled with
stones or tile drains must be installed to drain the
present toe before the new filling is added.

The lower part of the new filling shall consist of a S

toe fill of dumped stone or paving not less than 5 ft.

high with side slopes of I vertical to i horizontal.
Blind drains shall lead through the new earth filling to
this toe of stone filling.

4. The masonry core wall shall be extended upward to eleva- S
tion 3 80ftm with special care being taken to bind the
new masonry with the old, said additional masonry or
concrete to be reinforced in a satisfactory manner,
details to be submitted for approval.

5. We consider the feeder canal embankments near the 0 0 0
reservoir as a part of the construction that keeps the
water in the reservoir, therefore, the safety of these
embankments must receive our consideration. Our Board
has not yet concluded its study of these embankments and
will ask you to supply us with detailed information
regarding them, your plans for further developuent of 0 0
the feeders, etc. On one point we have reached a Aefinite

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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conclusion and you are directed to remove all trees or
shrubs which later would become trees, from the embank- 0 0

ments of the feeder canals so there will be no likelihood
of the embankments becoming breached if the tres on them
are blown down by a strong wind.

6. We shall expect you to submit plans and specifications of
the changes herein ordered so we may approve them before 0 0
work is started, all as outlined in Section 3059 of the
statutes. If four copies are given to us, we will be
able to render a decision on the matter sooner than if a
single set, which must be sent around for the individual
study of each of the undersigned. 0

Our Board is aware that the above requirements will be costly,
but we believe they are needed to secure the degree of safety which
under the statute we are bound to prescribe.

Please acknowledge receipt of this commuication to the

Chairman of our Board.

Yours truly,

CONN. BOARD OF CIVIL LWNGIJERS

By.

rr,-

*! 0 0

shepa d D ralmer. Member

___ 0 0
* ~dwardw. -Hush, ReMber

* C\

* 0

* 0 0 0 0 0 0 0 0 0 0 0 0 0
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/

Beard of Water OamIlda wrs
city Ran P 0 OX 23 New Hawmjo
]ew Britain, Onn14

Atta: iW. M6 Io 3a, Mamn not -#utlo 11N e a

Your leftte at April 1 I iIU~S. to G eral Sanford IL

Wadbam* Chaizma et State jof * ~ion of Dens and Reservoirs,

wa3 assigned to Nre 8. B. Peqe ruisht 863wet=17 of the Boazrds

A the wit tr, r lfsuee of t r • 00. t eonlh1eiatien

or" your" req ap oelo r or the then ont e Iut Doard

of Civil 1S8 g Igerdiu gi nOtlo w M - m

of the city at SN .,n ,at ore'er, yow Board was direted to

Meo a am'w befoze rasin the ater level above
0 I6 lti0

Thm "e24w mwto)"al direct ions as to repairs, such as an adequat
spilfor won lo -aa i; widening the dam to 20 feet; . 4

ezplorizn the preext toe of the emnent; and construotian of masonry

oeueow1j to Ilestlm 300; and binding the now mamounyith the olilc

masonry; rmwaor twees sn, ate*. •

These zee mM" mm haive a ot been eared o*i but the re ervir

has been mintelm =6 hi.her than olevation 3'3, as per the Order ot

the thoa BoeIV.•

0 0 C C C 0 0 0 0 0 0 C



In your letter referred to above, your request now Is to be allowed

to naintain the reservoir level at Elevation 374, or 2 feet higher than

the present allowaee. n , e

A eonferenae was arranged for April 16, 1942, and the following

were present: General 8. H. Wadhms, s. B. yPlr, C. U. Blair, andUr . W. S, Wise, epresnting the State ant te Board of Supervision

of Dams and Reservoirls and Lb. Mo V . (Irnmn, and )e. Z. W.

Hlolden, ENgineer, and lb. Woods, repiresuna tbe-ouxt of Mter,

Coimisuioners and the Oity of NW e $taln.

It was brought out at t1 is 96diJfre*e that the operation of this

Shuttle Meadow Reservoir had undibrone ecertain changes since the

hurricane of 1938. At h"t time;a ll the watershed of not only Shuttle

Meadow itself, a' av/reof 594 squire miles, but also the watershed of -e

Wigville, totalin 4\quare Itesi and the Wolott w tershed of about

2.55 square miles, ; .1. ib tary to Shuttle Meadow Reserwo I, by

Me ano f eri4 pipe 1kAdn/d eanals. Sine* the filtration plant

was plaq6d n se "'s year or so ago, the WhIgille watershed was

diverted &Uixeot y to/th' pumping station below Shuttle Meadow Dam. Plans

are also bolng',oq oted for diverting the water from the Woloott

watershed around Shfttle Meadow, directly to the pumping station and

filtration plant.

As a result of these L.ipoveoentl, we were inzfomed that the

Shuttle Meadow Reservcir would only be supplied tvm its om watershed • e

of about 2.94 square miles. This eaange in operating conditions

suMests anotber eonsideration of the Order of the Board.

0 0 0 e e e e e e e e e e •
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The trouble at the time of the hurricane was due to a large extent

to a heavy stora plus winds of hurricane proport1loi. The maxima height
6 0

of water in the reservoir on September 21, 1958, the date of the

hurricane, as per data received at that time, was Elevation 376.5. This

elevation was substantially 4j feet below thi top of the concrete coping 0

wall. At that tizme, the reservoir water wa.4 ought by the wind and

thrn over the etbannot, leding de t~~wsam slope and cauuing

washouts of the material on the downstream slope.

Our data indicated that this huttlo Meadow Dam vas raised more

than once. The dam was ooztru*ted in 1891 and ws an earth am with

oorewall, nearly 600 feet long,. nd 40 feet wide on top, with upstream

slope of 1:2 a d ream 4opo arouti:l.8. The dam was raised about

4feet in 1918 th spi11W sohanged, The original slopes of the

earth einbazzment ed 0sbstantially the ame slopes, and

the coping do aao strem side of the embanut to

give a, 10 ' */1MtR~ Including this well of about 10 feet.
It is 0" op~gnion tha to the trouble at the time of the hurricaner/ /

Taldea 8Ieynro mban~umnt at the top. it Isou

opinion that u inau oonditions, the embanet is stable, but

the narrowness on top In not good construction, as proved b) the

hurricane flows.

It Is our sudied opinion that the width of the top of embankment

should be Increased before any change In spillway level of the lake is

authorized. We have prepared a sketch showing a suggested vethod of C

revising the onOs section of the earth embsnOlant before the spillway

level Is raised to Elevation 374. This ouggested plan consists of
* C 0 0 0 0 C S 0 5 • 0 0 0 0 S 0



oonstruoting a mbstantial retaining wall at the dommetroan side of the

embankment so as to give a top idth of at least 16 feet overall. The

turf on the top of the eaban snt should be remowd and additional fill

provided on top of this eubankment, wa then the top turfe4 again or

oovered with a abone paveent. The top of the proposed retaIning wall/*

should be at least 12 inohes higher than the existing oping wall. ThiL

proposed retaining wall should azteDn the exiir length of the webankma

This m thod of meting the requirements of the state Board is nzoh C S

simpler than suggested in the O odeT dated DeoembeA.19, 1938.

This change Order is maft that you submit plans ea

speolfioations for these ohj~ne so Zha vwe may approve them before
/

vork Is started, and also Ad ~ the Shuttle Meadow Reservoir is

supplied onlT tim it liawbal wet A'PrLo S.9 square miles.

A sketah is e the proposed treatment of the,,,,,,. 2
S", Very truly yours,

i'ember, State Ord of Supervision of Dams

' //

Approved:
IGBsORB " Member, State Boara of Spern'son of Dam

LO

L
C%1

C C



~APR Ifs CH945 '0

MAURICE H. PEASE -

OFFICE OF STATE WATER J0H I.J . HASSON 0
W WCQIMISjOII w. ENGSTRO

BOARD OF WATER COMMISSIONERS NO ....
NORMAN T. IWANSH.

CITY HALL. WEST MAIN STREET CWU CLnes

NEW BRITAIN. CONNECTICUT JoSEPH W. HOI-DEN

THOMAS I. LUODY
HoN. GEOiRG A. QUIeLaY

MAY0 6 1

April 12, 1945

Gen. Sanford H. Vadhams, 0
Director, State Water Commission,
Hartford, Conn.

Dear Sirs

Please accept the appreciation of Mayor Quigley and myself 0 0
for your promptness and courtesy in visiting Shuttle Meadow reservoir
today in regard to the spillway conditions.

After the hurricane of September 21, 1938, and in accordance
with the direction of the then State Board of Engineers, the spillway
level of the Shuttle Meadow reservoir was lowered from elevation 374 0 6
to elevation 372.

Owing to the excessive runoff during the past few months a
considerable amount of water was lost and is still being lost over the
spillway. At the present elevation of the reservoir one inch of water
equals 5.6 million gallons. To save some of this water a twelve-inoh 0
flashboard was added raising the spillway elevation one foot to eleva-
tion 373 and impounding 67 million gallrms.

With the increase in population and accompanying increase in
domestic consumption and the unprecedented industrial consumption due
to the war effort it became imperative to conserve all water possible.
In 1938 the total metered consumption was 241,917,900 cubic feet and
in 1944 it was 312,723,300 cubic feet, an increase of 29.3 per cent.

In. view of these facts it was felt desirable to add the one-
foot flashboard and raise the spillway elevation frm 372 to 373.

We request your careful reconsideration of this matter and
ask for permission to keep this one-foot flashboard in place as a
temporary expedient until next fall.

Mrs Holden informs us that you have the necessary data, in-
oluding free-board, etco, for the consideration of this problem.,

We will prepare an estimate of the cost of the revised recom-
mendation of your Board dated May 16, 1942.

Very truly yours,

BOARD OF WATER CCiUISSIONERS

K William E. Tyler, Chairman

0 0 0 0 0 0 0 0 0 0 0 0



METCALF & EDDY
C~(OPY-

s MAY 14 1945 Engineers

Statler Building
STATL WATIS.G."W~m Boston 16, Mass.

May 8, 1945

Board of Water Commissioners
City Hall
New Britain, Conn* -

Gentlemen:

We are writing to confirm our understanding of the outcome

of the discussions last Friday in New Britain, with Mr. V. B. e

Clarke, member of the State Board of Supervision of Dame, Mayor

Quigley, Chairman Tyler and the writer, and later with Mr. Holden,

regarding the Shuttle Meadow Dam. Question had been raised by -0

the State Engineers concerning the prudence of using additional

flashboards to increase the storage capacity in the reservoir.

Present Conditions. The original dam was raised 4 ft. 

about 1910, the plans having been approved by the State Authority

on September 15, 1909, and the finished work on June 30, 1911.

The freeboard between the top of the flashboarCs on the raised "

spillway and the earthen top of the dam was about 7.5 feet.; the

concrete wall at the top of the upstream slope s 6 inches higher,

but does not extend the full length of the dam. Recently about S 0

1 ft. of flashboards has been added, reducing the freeboard to

6.5 ft.

The reservoir is now full and was flowing a few inches

over the top of the extra flashboards. An examination of the

downstream too of the dam revealed no evidence of seepage,

and indicated that the earthwork of the dam is tight and safe. e__

0 0 0 0 41 0 0 0 0 Is 0 0 0 0 0 0Is



Board of Water Comrs. -2- May 8, 1945

New Britain, Conn.

The drainage area above the dam is 1.17 sq. mi.;

runoff from additional area is brought in by the west canal,

1.07 sq.mi., and by the east canal 0.7 sq.mi. Facilities, some-

whet limited, are provided for diverting the flow of the canals

into the stream below the dam.

The waters of the Wolcott Reservoir are brought into

Shuttle Meadow Reservoir through twin pipes having a csrpacity

of about 12 million gallons per day; these can be rerdily shut off.

The spillway at the dm has an effective total width of 4

18 ft. between the steel stanohions which support the flashbosrds*.

This provides overflow capacity of 670 cu.ft. per see. with a

depth of 5 ft. (water surface 2 ft. below the top of the wall). 4

The capacity is believed to be adequate for maximum flood runoff

from the watershed of Shuttle Meadow alone, if the canals are

otherwise provided for.C

During, the hurricane of 1938, waves raised by the Southwesterl

wind sweeping over the length of the reservoir, about a mile, broke

against the wall at the top of the dam, the resulting heavy spray 0 0 4

being swept over onto the top and back of the dam and washing away

substantial areas of the sods and surface material. The top width

of the dam is only 8 ft., which favored damage from this cause. 4

Proposed Safeguards. It was agreed that the flashboards

could be left at their present elevation provided the waste gates

on both canals be opened and the Wolcott pipe lines closed. This 0 4

is to be continued as long as there is any overflow at the Shuttle

Meadow dam spillway,

It was urged that existing overflow facilities on the two _ o 0 4

canals be reviewed and that if necessary auxilipry spillways be

0..o O. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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"Board of ,;ater Comrso -3- ;y 8,945
New tritain, Conn.

constructed to acco..odate the maximum expected rAtes of flood flow-

independently of the main spillway at Shuttle Meadow Dam. It is

understood that Mr. Holden will have measurements mnde of dimensions

and elevations of existing spillways on the canals, to establish -

the need for and the extent of further overflow capacity.

It was recommended that steps be taken to provided against

destructive wave action at the dnri, the su6gestion being made that -

this could be advantageously accomplished by constructing a fill

of large irregular stone fragments outside the present wall,

increasing the width of the crest of the dam to not over 20 ft. and -

thence sloping down over the present rip-rap at an ang;le of about

45 degrees. This would not only correct the existing deficiency

in top width but would present a steep and irregular srope against *

which waves would be thoroughly broken, mihmizing the density

and effect of wind-blown w~ter reaching the top and back slope

of the earth dam. Rock for this purpose could be readily quArried *

out of ledge exposed across the road from the weste:rly end of the

dam, involving a minimum of haul.

It is our opinion that when these matters hpve been attended

to there need be no misgivings as to the adequacy of Shuttle Mesdow

Dam.

Yours very truly,

ALS/C. METCLF & EDDY

By C j

Arthur L. Shaw

* 00 0 0 0



P\ Memorandum Shuttle Meadow Reservoir

March 29, 1948

1. I wa requested by Mr. Duck last Friday to consider the run-off factor for
the Shuttle Meadow reservoir site.

The run-off factor for use in Myers forAula as generally given for this part
of the country is 30%. For this watershed then the discharge would be:

Q N 30 (.4000) fi_.i, . 3220cfe.

A discharge so computed is in excess because it is based on maximum flows all
over the United States.

A similar type of envelope curve based only on data in New England gives a
discharge of 1100 efs. and one based only on data gathered in Connecticut gives
480 ofs. Mr. Blair once recommended 920 efs. for areas of this size.

It is thought that the top figure is excessive and the lower figure is not safe,
because of lack of data on Connecticut watersheds this small. Therefore, the
problem should be approached rationally to determine where in this range a logical
design discharge is*

Of the 1.15 sq.mi. of drainage area about Shuttle Meadow 0.26 sq.mi. is the
reservoir itself. It seems that the run-off characteristies are so different that
the two portions of the area should be considered separately.

The drainage area itself of 1.15 - 0.26 Ar 0.89 square miles must be considered
very fast because of its steepness but mostly because of its circular shape which
would allow water from any portion of the watershed to flow quickly and concurrently
into the reservoir. According to m report on standard hydrographs this size and
type of watershed could reasonably flow at 0.35 (2600) a 910 ofs. Because the
peculia attributes of this shaped area to deliver run-off quickly were not considered
in this report I recomnd that this figure be increased by 20%, aaking it 1090 Ofg, _* e

The report was based on a maxima rainfall rate of 2.270 per hour. Considering
this rate on the 0.26 sq. M. area, we obtain a volume of 1,,38000 cu.ft. which
stated as a flow rate gives 383 cfes

The total flow rate at the dam then is 1090 # 380 a 1470 cfs, This can be reduced * 0
to a run-off factor to use in Myers formula above. This factor would be 14% and
may be subject to a factor of safety to be applied by Mr. Buck because, in case of
failure, conditions below the dam would make damages great.

This flow is quite large but it is not the only factor to be considered in the
spillway design. The storage in the reservoir will affect the necessary provisions 0 0
for discharge imensely. For example, the total six-hour storm considered as
producing such a flood is 6.47 inches. Sin e the reservoir is .26 t 1.15 m 23% m
of the total drainage area, a rise of 1 wbq 28.1 inches in the reservoir A
could store the whole storm with no r 0n-If. The spillway capacity necessary is
therefore the capacity that is necessary to discharge sufficient water to reduce
28.1 inches to the surcharge required for safety. The determination of the correct S -

size would be by trial and error coaputation and could be accomplished if the

... 9 0 0 O 0 0 0 0 0 0 0 0 0
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limiting lengths and coefficient of the spillway were known.

The contributing areas are also considered "fast" and from the data in my
report the following mximum discharges are estiated.

DE&!Mafe Area Discharge

Shuttle Meadow Reservoir 1.15 1470

Panther Swamp .70 780

North Canal Area 1.02 1040

All these factors are subject to a factor of safety because of the bad conditio
for failure which exist.

If Mr. Buck has the limiting design factor on the spillway I could make a
stab at a calculation of an outflow hydrograph to determine spillway size
required.

Respectfull submitted

J. J. Curry, Sen. San. Engineer e •

cc for I.r. Bick •

0 0fri
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CHANDLER & PALMER DAMS

BENJAMIN N. PALMER CIVIL ENGINEERS9 £RA.S..
8"WfPANO 6. FALKirN 114.116 T14ATKN UILDING &PPAIGALD

TELEPHONE TUaNER 7.8U40 UvsV

NEMERSE AMINICAN AND CONNECTICUT UOCIETIC•

OF CIVIL SNOIINNns

NORWICH. CONN.

August 12, 1963 STATE WATER RESOUI .
COMMISSION

RECEIVE%

AtG1 3 1963
FNSW RED ...........

Mr. George V. Wood RERR .........
Chief Engineer of Water Department FEED ...............
City of New Brita..
City Hall
New Britain, Connecticut

* 0

Dear Sirs

This morning I visited the Shuttle Meadow Reservoir in company
with your Mr. Naples of the Water Department. This 1 one of the
main sources of supply for the City of New Britain and consists of .

an barth-filled dam several hundred feet long with a concrete core 0 0
wall in the center. On the downstream side of the dan, at the
base of the slope on the Easterly side of the dam, there is a wet
spot perhaps, 75 feet square. In this area the ground is soft and
there is some water pushing through the ground and there is evidence
of swamp Stase growing in this area. On the extreme Westerly side
at the base of the dam, there Is another similar area but, much _. __
smaller, and this is perhaps, 20 feet square. It is my opinion
that these are caused by springs in the ground rather than from any
leaks actually coming through the dam.

The plan which you gave me indicates that the core wall is •
down at least sixteeen feet deeper than the level of the ground where
these wet spots oour. I think it is unlikely that any water Is
pushing down under this core wall and through the dam. According
to the Caretaker and Mr. Naples, this wet condition has existed for
a number of years and does not seem to get any worse,

• •

Id feelin is that there Is no damage to the dam structure and
I do ndt tna t Is necessary to take any corrective action at
this time. If you feel that you went to do anything about it t then

• e
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I think the best thing is to cut a drainage trench from the low part
of the spillway flume and fill the trenoh with coarse gravel carrying
it up to the toe of the dam and in this wet area. This would relieve
the pressure and got the water downstream without any damage. I
don't think it in neoessary to do this at the present time, but if
your Committee wants to do something, then I think this is the thing e
to do. The wet spot on the Westerly side is quite small and Ithink
does not need any attention.

Very truly yours,
e S

CHANDLER & PALM 1 ,

B. H. Palmer 0 0

BHP/nir
cc: State Water Resources Commission

LO
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CITY OF NEW BRITAIN - -
NEW BRITAIN, CONNECTICUT

* ater Resources Commi ssion STATE WATER RESOURCES

State Office Building 
COMMISSION

Hartford, Conn. RECEIVED

AUG 1 5 1963
Attention: Mr. E. A. Dell ANSWZN-D ............ e. Shuttle i.ea low D).i -

REFERRED ................................. New Britain, Conn. * 0

FILED ........................................ 
..

Dear Mr. Dell:

As per your request the Board of Water Commissioners

hns had the Shuttle Meadow Dam inspected.

You have in your files a report from Chandler and Palmer, Civil

Engineers, on this matter.

A further investigation of this dain was con'luctpd by members of

the department. On the wet area on the easterly side of the dan there

is an observation well. There is no record of this well being installe(-

and apparently has been in existence for a long time. There is an

extremely small flow of clear water from this well.

A sounding was made in this well and it was found to be twenty- •
one feet deep. The temperature of this flowing water was 550. The

temperature of the water in another non-flowing observation well,

about one and one-half miles from the first well, wls 580 . The same

thermometer was used in obtaining the temperature of the water in the

reservoir. The thermometer was lowered into the reservoir about 20?

and the temperature at this point was 760.

4ill you please advise the Roard of ",1'ter Commissiorers as to

any recommendations you may have on this matter.

_* •

Very truly yours,

Georrge . Sood
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PHOTO 3 -Left diversion inlet. Note cracks in roadway bridge
abutment. 
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PHOTO 5 -Spillway approach channel with stoplogs.

PHOTO 6 -View of spillway discharge channel from downstream.
Note stone lined channel bottom.

US ARMY ENGINEER DIV. NEW ENGLAN SHUTTLE MEADCM RESERVOIR
CORPS OF EN4GINEERS NoNATIONAL P-i'RGRA OF DAM - WILLO0W BROOK

wALTHiAM , MASS,

CAH EGIEER IC.INSPECTION OF NEW BRITAIN, CONNECTICUT
WALLINGFORD ONN.~ NNFD.DM CE* 27 595

ENGINEER__NON-_FED._DAMS DATE Mar. 79 PAGE C-3



PHOTO 7 -Right downstream toe of slope in wet area.
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US ARMY ENGINEER Div. NEW ENGLAND SHUTTLE MEADOW RESERVOIR
CORPS OF ENGINEERS NATIONAL PROGRAM OF DAM - WIILJ BROOK

wALTmAM , MASS.
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PHOTO 9 -Standpipe at right downstream toe of dam.

PHOTO 10 -Partially buried stones at left toe of dam. Possible
drain outlet.

US ARMY ENGINEER DIV. NEW ENGLAND SHUTTLE MEADOW RESERVOIR
CORPS OF ENGINEERS NATIONAL PROGRAM OF DAM - WILLOW BROoK

I WATHA, MSS.INSPECTION OF NEW BRITAIN, Cct4NECTIUCT
CAHN ENGINEERS INC. E2755* _ _

WALNOOD CW.NON- FED. DAMS DATE Mar. 79 PAGE c-5s7
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PRELIMINARY GUIDANCE

FOR ESTIMATING

MAXIMUM PROBABLE DISCHARGES

IN0

PHASE I DAN SAFETY

INVESTIGATIONS

New England Division
Corps of Engineers

March 1978



KAXTAJ PROBABLE FLOOD I FLOWS
NED RESERVOIRS

Prolect D.A. HPF
(fs) (sq. at.) cfs/s,

1. Hall Meadow Brook 26.600 17.2 1,546
2. East Branch 15,!00 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580
S. Black Rock 35.000 20.4 1,715 0 0

6. Hancock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109
10. Conant Brook 11,900 7.8 1.525 0

11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Had giver 30,000 18.2 1,650
15. Sucker Brook 6.500 3.43 1,895 0 S

16. Union Village 110.000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.O 994
19. Ball Mountain 190,000 172.0 1,105
20. Townshend 228,000 106.0(278 total) 820 0 0

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505
24. East Brimfield 73,900 67.5 1,095
25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1.150
27. Hodges Village 35,600 31.1 1,145
28. Buffunville 36,500 26.5 1,377
29. Mansfield Hollow 125,010 159.0 786 0
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210
32. Blackvater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316
34. Everett 68,000 64.0 1,062 -0
35. MacDovell 36,300 44.0 825

_O - q

aJ
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MAXCIMUM PROBABLE FLOWS
BASED ON TWICE THE

STANDARD PROJECT FLOOD
(Flat asd Coastal Areas)

River SPF D.A. PF(c-s) (sq. m.•) (efs/sq.mi.)

1. Pawtuxet River 19,000 200 190 S 0

2. Mill River (R.I.) 8,500 34 500

3. Peters River (R.!.) 3,200 13 490

4. Kettle Brook 8,000 30 530 0 0

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65 0

8. Blacketone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

*
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ESTIMATING EFFECT OF SURCHARGESTRG
ON MAXIMUM PROBABLE DISCHARGES

QP

OI#LOW 0

T0 0

STEP 1: Determine Peak Inflow (Qpi) from Guide
Curves.00

STEP 2: a. Determine Surcharge Height To Pass
*Q p ee

b. Determine Volume of Surcharge
(STORi) In Inches of Runoff.

c. Maximum Probable Flood Runoff In Novo
England equals Approx. 19', Therefore

Qp2 = Qp1 X 11 STORI~
19

STEP 3: a. Determine Surcharge Height and
"STOR2" To Pass 4'Qp2,#

b. Average 'STORi" and 'STOR2" and
Determine Average Surcharge and
Resulting Peak Outflow *'Qp3'.-



"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

i 0

QP-

Opp _._o/ OlQpT "12 S

STEP I • DETERMINE OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

STEP 2t DETERMINE PEAK FAILURE OUTFLOW (Qpi)" "

Qp, 7 Wb''g-Y 2

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE. - .

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.

A. APPLY Qpl TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING .

VOLUME (Vl) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2 "

Qp2 (TRIAL) = op, (I--
C. COMPUTE V2 USING Qp2 (TRIAL). •

D. AVERAGE V1 AND V2 AND COMPUTE Qp2"

Qp Op, I - )

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.

APRIL 1978 - __ - 0
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